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TEST SHIPMENTS OF BLBSRTA PEACKES i^OM SOUTH GASOLIM
TO NEW YORK - ISkS

§ 2 3 4 5 0

The .^rfaej export tub basket has been and is the principal container
used for shipping peaches from the eastern and central peach growing areas

of the United States. It constitutes an economical package for the bulk
shipment of the fruit. However* its continued use with such a tender and
perishable fruit as the peach has been questioned on the grounds that the

container is not ventilated sufficiently to permit rapid cooling of the

fruit and that it does not adequately protect the fruit from bruising.

Shipping tests were made during the 19^8 Elberta peach season from

the Spartanburg, South Carolina section to obtain information relative to

the effeet of type of package and degree of ventilation in bushel baskets
on cooling of the fruit in transit and bruising of the fruit on arrival at

destination and when ripened. A test with 8 cars that were accompanied by
observers has been issued under the designation "A.AaR* - U»S»D.A» Test

No. 2S^. The present report deals with 3 unaccoaipanied tests comprising

3 cars each in which temperature records were obtained by means of recording
thermometers. The treatmentsin these tests are outlined in Table 1. All
cars in any one test were shipped under the same type of refrigeration
usually preieed and standard refrigeration plus 5 percent salt.

Sample packages of peaches selected for more advanced degrees of
ripeness were placed at the top and bottom quarterlength positions for
examination at destination. Eyan recording thermometers were placed ia
the center of packages at the same positions as the sample packages*

Table 1. Cars Used In Unaccompanied
Shipments And Package Comparisons Made.

Test

No.

1

1

1

2

2

2

3

3

3

Car No,

MDT 19807
WPS 61008
PGB 35877

PGB 10969
PGE 11208
PGE 363U6

2/
FGE 3S512 7'/

WPB 667U3 fi
66917 ^

Loaded
At

Gramling, S. G«

n H it

n n ft

Inman« S« C«
n N II

N H

H N

rt H

\i II

Date
Loaded

7/21/U8

1/23/kS

Container

Bue basket - Standard
" » « Extended stave

Half bu. basket - Standard

Bu. basket «
ft «

Bu. basket -

Std. pad (not vented)
Perforated pad
Slotted pad

Std. pad (not vented)
Perforated pad
Slotted pad

1/ See text for detailed description of containers.

2/ Pan cars, all others non-fan cars. After loading it was
found that the fans in one end of each of 2 cars were out
of order. Because of this and in order to make all of the
cars con^arable only one fan was used in the third car also.



Deeeriptioa of Containers and Pads

Standard Bmhel B&skat ;

7he standard export tab basket used in the %ests was made with 12
ataras* Vantilation vas proTided b7 epaees of about 3/^" betveen %k9 etairas

and a 5/3" hola in the center of the bottoa« A slotted liner was used vitk
this basket. The net spaee aTailable for Teatllatiea through the sides
would be the spaee in vhieh the liner openings soinside vith the openings
between the staress Usuall/ 2 of the liner openings eoineide with iheii €f
the openings between the staTes. As these spaees were about 3/^' sqxiare

there was a total area of about 3»^ square inches arailable for ^emtilatiea
around the sides. A erown tjrp® lid and standard eushiea tjpe pad was used
exoept as otherwise noted.

Standard Half Bushel Basket ?

The half bushel basket ^as sisilar in construction to the standard
bushel basket except for sist It was oada ^th 10 staves instead ef 12
with spaces of about 3/^" bdtwten thea. Siailar type liaerst eushieae aad
lids were used as for the bushel baskets.

Eeteaded Stare Basket !

The extended stare basket was sisilar to the staadard Mahel basket
except that the staves extended about J/S* above the top bf&nd or hoop.
(As shown in figure 1. ) The lid for this basket was flat and without the
ria or band arousd th@ under side of the edge* She elisiaatioa of the ria
oa the lid aad the extension of the sides were lateaded te eliaiaate ria
cuts. The basket was packed with a bulge aad standard cushions aad slotted
liaers were used.

Staadard Pad !

The standard pads were of tke sashiea tjppe filled with coafettl#i
paper»

Perforated Pad :

Temtilated pads were meed te obtain soae ventilatiea ikroacli the t«p.

The perforated pad was aade ef double faeed eoriugated paper vith k$ holet
1/2^ ia diaaeter distributed ia a radius ef 2 to 7 iachef frea the aeatar
of the pad as shown ia figures 2 aad 3. This pad ezteaded tlightljr befsad
the ria of the lid to protect the fruit froa ria cuts aad «m« ct«^led t«

the center of the lid te hold it ia place. As will be seea frea figure 3
not aany of the perforations in the pad eeiadided with the lid •peaiags.

When used it was observed that there was seldoa aore sAd frsqaeatly last

thaa ^ or ^ perforations that were available for vei&tilatiea aad soae ef

these would be closed by peaches centering under thea aad elesiag thea*

Vith the perforated pad the total area epea for veatilatiea was usually

less thaa 1.5 square inches and probably never aore thaa 2 squara iaehet.
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la ord«r to obt&i& th9 maxiauM possiblo ventilatlOA tkreuj;k the t®p,

•Idte v«r« cut i£ pads t(» corretpemd im tise aad potitioa vith the oponlaigt

ia tk@ lids as shova la fi^rss 2 aad 3« ^hese pads were stapled to the

lids that the sliBts ia th® pads eoiaeided with the lid opeaiaes. Xaeh
lid epenia^ was about 3/^ ^ ^ iaehes for a total possible area of IS square
iaohss of Apeaiai;. The slots ia the pads were slightlj narrower thaa those
ia the lids so that the &Tm of opeaiac vas probabljr arotmd 12 «• l6 square
iaehes.

Besults

fest Shipaeat lo, 1

This test shipMeat loaded at Graalin^* South Caroliim ms a @©Mp&risoa
of the standard bushel bafket with the staadard half bushel basket a
eoaparisoa of the staadard bushel basket with the extended stare bmshel
basket (table 1)« The ears were loaded oa Juljr 21 aear the becianiag of

the hardest season when the fruit was relatirelj innature. Althou^^ the

oit aature peaehe? were sorted out (by eolor) for the test packages the^r

were still firs aad not subject to ^jseessiTS bruising;.

^e temperatures recorded rcmt® at the t®p aad bottoe quart erleofth
at the eeaterliae are showa ia figQi*9 Ther$ w^s aot aaj Terj eonsisteat
differeaee in fruit temperature due to the type of c@ataiaer ueed« !Ehu®

althouc^ the fruit eooled aost rapidly ia the staadard bushel basket ia the
top layer positioa* fruit ia this eoataiaer eooled slowest in the bottos
layer positioa* Similarly although the half bushel basket eooled sl6%r®r

thaa the extended stare basket ia the top l^yer there was esseatially ao
differeaee betweea thsne in the bottom layer.

Ia geaeraly the results do aot iadieate that the rate of eoolia^ ean
be iaereased by usia« Ihe half bushel basket instead of the sta^idard

buthel basket* There seemed to b@ somewhat wider spaees between the stares
of the extended stare basket thaa of the standard bushel basket but this
larger opening for rent ilat ion did aot geem to faeil&t4it® eoolioc*

The priaelpii^ beaefit te b@ expected from using the half bushel
basket would be a reduction in bruising from the smaller quantity of
fruit in this eontaiaer compared with a bushel basket* Howerer* the use
of half bushel baskets apparently did not consistently or signifieantly
reduce either bruising datege or dse^ when coapared with the use of
bushel baskets. The results of inspections on arriral at destination and
tfter ripening are giren ia table 2.



l)a8ket voixld b# a ?9duetiG& la Tim eattls^ df tk« f««« lajcr ef frsit*
Injury te the face la/ar frtiit ««« BOt«d separately. Qaly 3 dasa^et paaeliat

were found in th® faee layers ef all ef the baskets aad these vere la the
extended stave basketSe ^he results therefore de sot isdieate aajr 'bemefit

from the use ef the extended staTe basket. Heverert the data are ery
llaited and meh additional data ^ould be aeeessary for eeaelusive results*
Althou^ decay areraged less in the extended stare basket the dlffereaee
vas not statistieally different.

Test Shipaeat 5o. 2

fhese test shipaents vere loaded at Xasaa* South Oarellaa ea July 27th
and consisted of a coiqpariaon of different degrees ef eatilatiea throufk
the top ef standard bushel baskets vhea shipped la aoa-faa ears (table 1).
Test packages of relatirely sature fruit vere lestded late these oars to
deteraiae the protection afforded by the different type pads*

fhe prlaary interest in this test was ia the yate ef eeeliag as
influenced by the aaeuat of opening ia the pads for reatilatiea. She tea^f^
ature records takea frea the thersograph eharts are showi ia figure % Tkeee
results indicate that the rate of eooliag increased as the degree of feat**

ilation through the 3pad vas increased* both in the tep aad bettea layers*
Hoverer^ the teaevhat lover te^eratures p^etmilisg ia the baskets with
Teatilated lids did not result ia any slgaifieaat redaetlea ia deeay er
bruising daaage (see table 3)* additiea te the data la table 3» aotes
vere aade of injury to the face layer of fruit. A grater percentage ef
the fruit in the top of the face layers vas flatteaed by the lid vitk
corrugated paper pads (22«^ and 12^9 ps?@#at) thaa id.lh the sushiea pads
(5«^ percent).

Test Shipaent Ho, 3

This test vas siailar te test anaber 2 eseept that ran cars vere used
instead of non«fan cars, although as acted ia table 1« only one fan vas
used on eaeh ear. The cars vere loaded at ZaBaB« South Gareliaa ea July
29th (table 1). In cars X and 0 the test sajq^les vere looted ia the
end of the ear in vhieh the fans vere operating, vhereas ia ear B (vith
perforated pads) the saaplee vere located in the opposite end of the ear
fros the one in ^ieh the fans vere oporatiag. This differeaee probably
did not aaterially influence the rosalts. Za this test tOBporaturo records
vere obtained at k positions ia eaeh ear, ia the tept aiddle and bottoa
layers at the quarterleagth position aad the aiddle layer at the doorvay
position. The results for eaeh positioa takea froa the ch&fts at iatorads
are shova in table U and the average of all k positions ehartod ia f iga?^ 6«

The fruit in the baskets vith slotted liaors vas eoaevhat eooler at the
start and aaintained this differeneo for about kS hours. Sovoror) the
slope of the eurres ia figure 6 does act iadieate that eoeliag vas iaereased

by increased Tentilatloa ia the pads.



The resuXte of tm inspsetions of th« teet p&okagei aire giren in table 5«

Sc- consistent or fii&sifisamt differense in dee&j or bcnisiag dsaag^s mai fo^d
in fruit froB the different c&rs* fMs to be espeoted sinee the different
dei^rees of ventilation in the pad^ did not result in appraic^ia'bly more rapid
coolly* In addition to the data in table 5» notes ver^ of the condition
if faee layer of pe^^ch^is in the test baskets* A greater pereent£i|;® of
the top side of the peaches of the face layer were aore or less flattened by
the lid ^en corrugated paper pads were used ClO»7 lO^G percent) than
At9n the cushion pads vere used (U»l percent Th^re ^s no difference in
other types of bruising or daaage*

Discussions

These results are largely negatire in that they do not shov any appreci-
able reduction in bruising froii the use of the saaller coi^tainers (l/2 bu^el
baskets cos^jared vith bushel baskets) or from the use of extended sta^e
baskets coapared vith standard baskets^ Likevisss thsy do n&t sho¥ any Tery
appreciable or consistent increase is. rate of cooling fro® incrmmd TentilatioE-.

through the top of the basket. These r®sulti ar® ia m^mmmi ¥ith those
obtainod in the test designated Ml ^ US£4 Test and confirs conclusions
reached in that test, that in the standard peach l&ad ^hieh if only 3 high,
the rate of cooling even in the top layer is suffieicsitiy rap?.d to give good
carrying teoperatures and therefor® m gTmt diff«§rence could be noted in rate
of ripening or of decay, regardless of position is the load or of containers
used*

Severe bruising of peaches «^®n packed in basketii fr@q,u@£tly ooBsee from
either the weight of the top fruit bruisisjg and flatt^aiss^ the bottom layer
fruit against the bottom of the «)ntaiaer ©r from th© pressure ef tb.@ lid on
the fruit of over^filled basket s. Bruising from ^ei^t becomes particularly
apparent i«hen the baskets are handled after the f^uit has become somewhat
ripe and soft* Bruising from this (^use was relatively slight in Test Ho^ 1

as the peaches were relatively ismiaturis and firm when ^cked and consequently
the benefit from packing in half bushel baskets was not apparent. On the
other hand, over-filling of the half bushel basket would probably be more
lerious than over filling of the bushel basket as the shorter distance between
the top and the bottoi^ would allow for less giv@ to take up the excess
pressure* !Qiere seemed to be a somewhat greater tend®nsy to over fill the

half bushel basket than th© bushel basket which would tend to counterb&laace
the benefits that might otherwise come from using the smaller container^.
thorough racking as the baskets are filled and careful adjnstBBent of the fill

vould probably do much to reduce bruising without resulting ia slack packs
in both bushel and half bushel baskets*

Although the results did not ir^die&te any benefit from the use of the
sztended stave basket, they '^ere Bot adequate to be at all conclusive^

Ventilation through the top increased the rate of cooling some«?has

the shipm<9nt with non-fan cars but not in the shipment with fan cars. Why
it should be effective with the one and not th© other is not apparent* l^ea
in the non-fan cars the differences in temperature were not enough to produce
any noticable difference in the ripeness or condition of the fruit. Vith
the perforated pads the amotrnt of opening available for air movement was less

(about half) than %h^% available through the sides and bottos and would be
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the limiting factor to the verti^l air aoTeaent through the "bafket. With
the slotted pads the openings irere wsxeh larger than those arailable through
the sides and hottca and under these conditions the sides and bcttoa vould
limit air movement through the package. With slotted pads similar to thosr
used, increased ventilation might te obtained tj extra Tinted baskets in
vhieh the spaces between the staves are wider and in which slots are cut
through the bottoms*

larlitr studies with vented pads indicated g^«ater benefit in rate of
cooling from the ventilation* However, th@ •arli»r results were not obtained
in full carloads of each treatment and it seeas Xikelf that cooling of a few
containers of one t^e would be influenced by the bulk of the load %rith

containers of another kind, and this aaj account for the apparent difference
in results*
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figav 2. Types of Tented padt used in

test thipmentt. Perforated pad on left

and slotted pad on right.





ligupt 3. Basket lid« irlth Ttnttd padt attachad

hoving extant of rantilat ion obtained with

parforatad pad (laft) and slotted pad (right).
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